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RETAIR OF ERIDGES ON AUTOMOBILE ROADS

Chaptor IEX. TEMPORARY REPAIR OF RELNFCRCED-CONCRETE AND STOIE BRIDGES

!

Professor Ye. Ye. Gibchmen
Doctor of Technical Sclancoe

[Fote: TFigures reforred to herein are appenied.;
A. Cenorel Data

The dsptruction of roinforced-concreteo and stono bridges cansed by
military opgeratiuns ic extrumely variod by 1to very aature. Becauro of
their mreat massivensas and comsidorable throe-dimensional rigidity,
reinforcd-concrote and also stoms oridges in meny cases do not collapee
even wPon considerebleo demag> 18 ceuded by the force of explosious.

Smnll blasts usually cause only insignificent local damnge in structurec.
Powerful charges moy succensfully demolish reinforced-concrete bridges,
and vhen thoy fall, large oracks are produced, but, in the majority of
canos, they do not crumdle iato mwll sepsraio pieces. Stone dridges,
dsmolichod by powerfui oharges, usually crwiable irnto separato pleces in
Talling.

Tn stone* and reinforced -concreto bridges small, local dumagns causod
by the dotonatior of land mines, mines, sexial X'2bde or artillery Jbells,

in canes where thsy do not lesd to the collapse of the strustures, usually
adntt of emporary restoraticn without eny spocial diffioulty.

If, hovover, us & conzoquence of structural dcmage, reinforved-conorete
or stone bridges collapse, reatoration vork is generally very difficult.
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Tho 41fficulty ldes in the fwgofﬁglpm lpAclb of the min!oiveﬁ-cmmfe
ranoval only with

atructue that bleck the riverbed admit of diamant) ing and
grest 41ffioulty, anl, at the same tims, greatly itpeds the erectiom of eny
" tomporexy structure along the exie of the destroyed bridge. Furthermore,
utiiization of the fallem parts of destroysd reinforoed-concrete bridges by
raining them, as a rule, 18 foumd to be impoasible owing to the great destruc-
tion of the concrote in fallen strusturee and o demage duo to their
monclithis nature.

mmmem,mmwmmrmmmmmomme
in the vmy of yestoration work, although theiyr Gismantling end vomoval from
ﬂwrimieaimlarwanmthacmdmmw-commmma.

50X1-HUM

Ut4ldzation of the fallen~in porticns of stono byddges In restoration
‘WOl 1 possibis only by dimmatling the logyer of fellen stons into aeperete
yiweaxmichcenbeusde@ininmthe vestored strusture of the
bridge. . ‘

B. Temporsry Restoration of Stope Bridges

In demolished stons brifges, ope or mre of tie archoa, ond, in somo
casen, the supporis may fall in s woll. .

in iho course of tomporery rostoration, the felion-in perte o2 the
‘gtone bridgen sye, us a yuls, rellacel by beam-span strushures with - .
wooden or motal bsarors. In eddition, the dbowm-apen styuctnres oot onl
those paxte of the mascary vhich are intast. S

As tho vork of clearing the riverbed cf rubdble from the fellen masonry
46 fairly difficult, installing {ntarmediate supporte 1e svoided in the majorit,
of cases.

In single-span stons tridgos vhere the arch hes been oamplotely
destroyed, tho gap 1s bridged by a beam-span structure (Figurc 95), rosting
impedintely on the intact yert of the masanry (right end in tbe figure)
or 1n & suporstructure of framowork (left emd), cages (Xlotki}, or mesonry
taken fyom the brolon piocay of the struetmres.

In sases whore cm,vamanpar"ccd’themhiadamlmhod, it is
necossaxry to take messures to koep the intact portion from falling. For
this prposs o giwer installation botwoen tho ends of the preserved parto
of tho axch (Figure 96,n) may be used, o supports ray bo erocted wndsr
thoir onds (Figure 56,b). Both girders and -additloual suyports mst
be firmly wodged to we thoir efficienuy.

mwtedtbhmrmuwmmwhrm@me@pmm
boplaeedomthommsses(ﬂgun%,a),vimumimofthe i
pertlyonﬁwanhpemthdmlyannlmtmoort(l?igm%,b).
besm-span atructures must be nplased axe-
vhat gbove the murw&mrwdmmmﬂutwﬂngimara
mwmdarammyvﬂlnotnntcntbamh.

mmw”ﬁthnmlw,ﬁnnMdWxnpeu
pﬁemmmmcﬁ'mmmum,ﬂnsmdﬂ»w,mluho
crohes in all tho spans are dsstroyed and

the most alviseble temporary ropair is
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In fairly low bridges where it is possidle to clear awey or level the
Pallon rubble, the spens may be ocompletely fillsd in by woodsn poats or
freme structures (see the first spen in Figure 98).

Yhen & gtone bridge vith several spans has bYeen blown up in parts of
1w1mem,ﬂwmmmgwmumn;mtwt,mmteduwfwt
that the last empport of the intact part 1a subject tc a great unilatersl
thrust. In this case, in order to meke 1t ponsible to use the preserved
part of tho bridge end to obviate a dangerous unilateral effect upon the
lutmmporb,zhwmtamtomiwthamtafﬂwlwtmaf
the part otill otanding. For this purpose, use mey be male of o metal

%10 rod (Figure 98) or of a strong brece In the fuvm of a rigid structure .
(rama), with 2t upper end sgeinst the top of the mmport and $ta lower end

Wk, Vs @

on ths ofjecont support &t & bevel of tho foundstion {Figare 99).

In both cases wedging rmst bo providsd in the construction work to : )
recolve the thrust by means of the temsion of the tie bem, or by wedging .
the broce. : i

In case cnly coo spen of tho bridgs 4o doncliched, uns may be rede of
‘@ tis-rod layout simiiar to thst in Figme 96, e, or the gap may bo filled
Yy o ocaffold, the uppsr pert of which is used as 2 strut {Figure 100)..
T™he ocoeffold 1e pat in place by Jacks sl wedges. ‘

R Tho intonsity of tho thyust tronmmittor to the tis rod,’ strut, orl.”
btrece yust be dotermined from the effect of the veight of ithe arch iteelf,
togethor with the pert sbove tho axch and tho temporary load. Morvowsr,
tho efded thrust arising fras changes of temporaturc must eclso be otulied.

Tn restoring store bridges with large spens, the destroyed eections
must be spanned with vooden lattico gixiers or metal sectional opan staucturso.

1. Qemaral Data

Tomporary repeir mothods for dameged or demolished xeinforced-
coaecroty bridgss depend, in the firet instance, on the natwo and degroo
of tho deetruction, and almo cn the lan and atrnotcs of the brifge.

In case of minor dmmage to a btridge, which does not entail
collapee of the strusture nor, on the whole, essentially detract from io
over-all carrying capacity, temporary repair constete of f£illing in or
covering over tho breaks or damaged parts and, in cape of necossity, adding
supporte under the beering parts weakened by a detonation. In addition,
repasrs are made,as & rule, by using wod as a atructural satexial.

then tho destruction 15 more serious and entaiis the collapse of
part of the structure, temporery repair must be sffeutsd dy duilding up
the gap foxmed in the bridgs. This is &cao by means of a woodon geaffold
or by bridgiug over the dsstroyed part with wvooden, or, in' individual casoes.
with metal-gpan stzustures.
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In every case where it 1o mocessary to bridge ovor demolished
parte of a roinforced-soncrete bridge with a voodasn struotwre, great
difficulties usually arise ia sreoting intermedimté SLppOrts DOCLULD ’
frageents from the fallen struotuze clog the riverbed end 1t is A1fficult
to clomr them awey,

In all oases, vhore the fallen dobris is mifficiently fim, the
suprorie of the tergorars otrucstmxe can bo set up on 1. Othexwise, the
spas otructirws of the ropaired pert muat rest on the inteot supporta of
mmzmmm@ormtmwm,mm,wmu,a

 superytxuctiay upon them,

: When a ccnsidarable part of the length of a reinforced-cansroto
. bridge ib deroiiehed, ¢r when the brilgs 18 completely demoliched, .
terporexy ropalr mst bo effected by building a new bridge on o by-pass
or on & now lino, BRI TR R R

2. Ropair of Lecal Damaso to tho Rocllvey

. - Local damge to reinforced-concrete tridgea in the form of breaks, '
~ boles, or partinl degtruction of Indivitual elemmnts i very often encountored. - e
- 88 e rosult af air or artillery bambardment, mine-laying on parts of the . i
bridgs‘e roofwny, or attompts to blow up the hridgs by chargea of ingufs 0 4
fielent powox. TempoTary royeir of local damnged parts is effected by
<. the sizmplost pooaible mothods. L ‘ RTINS PR o,

For temporary repairs, brwaks through the rcadway platc (plite)
not offecting tho beams aro usually olcsed by wooden planks (shchit).
For thia purpoee, the edges of tho break arwe oleansd amd the asphalt
curfaco nlang 1te perimeter apd the protootive layor, with the insulation,
arce cut back to & width af 10-1i5 cm. According to the size of tho broak,
boards cor boams are 1824 on tho edgos thus formed. 2 floor boaxd
(£iush vith tho roadway) 16 attached to the upper surfaces of these bosris
or beers (Figure 101). To beop this wooden planking frem mo7ing, metel
dowols aro used Which pass throush the plenking imto sockets plerced in
tho conomto and cumbedded in then by moans of wooden plugs or by pouring

in & «sEons poivhion.

Large biveln conmot te bridsxl over by simple wooden planks. A
more ¢xplicatel procedurs is neocessary to closo them--for example, by
plesiag untior ko dezpged. plase wete) boarpwhuch reet on the ritding of
tho plate in holes opocially plerced In the latter, or in niches (Figure 102).

If tho damge 1z only a bole in the roadway (vithout e “»oek clear
throvgh), tho mothod of repair depends upen the depti of tho demego sustainéi.

If tho holo only grazos the protoctive layer ard doee mot touch
or tonchen cnly slightly tho vetinfarced concrote plate, £illing Zn mey Lo
@ono by cloging such holos with concreto, asphalt, or even gravel, rubble,
or othor material, an a lowel with the rondway's surfece.

mmmmmwmmmywcrm,byam
action of a olest, the ooncrete of the plc.a has suwtained a cleer btreak
through 1to whole thickmeas (charactorized by splitting or oven
by reductfon of the protootive layer to powler), it is noceasary to Wwridge
ommammmamewwmwmofw
breaks.
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TP the beams of the roadway section of the brifge are damnged

oxreamps o spikes to yrevent Aisplacement while the bridge 15 in

Yhen the dridge 16 not very high, 1t usy be fourd afvicebls to :
reinforce the damagsd roeivay Lesme by placing unier them additional wooden .
sapports Wik rogt ddreetly on the sround or sn plles.. FPigwe 104 fna

The dameged beam mist be secuzely wedged; morecver, incamuch es
mmwmmmmm,mwmbemd'penoum
while the trdige is in opsration. Voolen planking brifges over tho treek
in the plate. .

Daragad parie of the rosivay and the etructure over the arches of
tridges with reinforced-concrets arches ure temporaxily repaired similar 0.«
"+ the sbove~doscribed procedure. When oxp.osicn csusse damage Yo the roed-. .
w,bem,orpiﬂamotthamh,famxmrympa&rsmmbymting
{unier tho damaged places) wooden or metel toems amd posts which rest cn tho
arches or vault of the bridgo (Figure 105}.

3. Repeir of Damege to Mein Bearor Parte

Tn local damege 1o the main boams, temporayy repair in carwtied out
by placing additional supperts unior tho demaged beam. When the outaile
beeus are damgod, 1t is only in wido bridges that operatiom can be
carrisd on hy Xmitting treffic aelong the indsprged part of the brosd .

woadvme
IO -

In case of rinor demago to & deok bdridge, & plle or pile-~znd-frame
suppert (Bfguru 106) 1o placed wder the dameagel part amd comected with
. the deck portion Yy cecurs vedgirg. Hollow places are filled vith concreto
< or othor material.

If it 18 not poasidbls to add a support directly under the dameged
slace, recourse is had to reinforcing the éamaged Yert by arrenging ‘o
mop 1t up vith addjtional beams resting on specinl sdditional supports.
Figure 107 shows the temporary repnir of a reinforced-cancrots viaduot
with damagod main besms on a spen over railway linee. In viev of the
impoasibiiity of sdding supports diroctly under tho demsgod placo, use is
madeo in this cosp of metal doubls-T beams, installed along the oides of
the demaged reinfcroed-concrete bomms end resting with thoir onis on
wooden iog Zupporte exvcted fmmodistely sljacent to the rolnfcrcod-soncrote
pillave of the viaduct. On the lower flanges of the doublo-T .cams lle
ghort woolen crose pieces vhich support the damaged deems Ty :oans of
wedgos .
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rmammmmmtmmmmmnmlym
of samission in some sectiom, edditional supports axe ereciod under the
intact (ot of the mairn beows {aiong the edgoa cf the demoge). Tn Bome
uam,awcdmmd‘fal&iaemhﬂinmdwﬁparﬁofthnommtum.*
1wmwm'damwmmmmmm
mmmmuammmw,wmn pections of the adjavont
main beans.

nam,tomplmetmtmmtmampﬂefmmmsm
was erected which suppoxtod tho wooden . xmm broak in the
roeﬂw;tbedeefthemypommw main are propped
up by pile-frame supporta vith a solid chook.

Ifmmwmdthammmmgmamﬂtofﬂw

it i nooessary (vhon temporary supports are placed wnder themj,
wmmwmmmmwmmumlmmmwwa
fixﬂmﬂnﬂxisweitimmmﬂmpmbymmordmh T
wod 8B .

Ifthedesﬁ'&timcfomo&theamsmtaﬂdhmwmmtio
plmoftbeimtallntimeﬁmmsmlo&ﬁimmtbamiehbaﬂngma,
mwmumafmnimuswmmmmmmmwm

pars.  Thus, fwmh,mmwlmmwncmﬂlm
m(mgmlw,a)mmmmc@aomtmmbrmwm
109, b) 18 Gestroyed, both methods -- f11ling in the romultent broak and
edfing oupports in the niddie of the ot asent @pons -- Doy bo omployel. .

50X1-HUM

mlwdmmtmmﬂwvmludmhedb‘ﬁﬁ@u mﬁcr<
tomporory rapailr, W(F!@mno)meddedmﬂwdmmmm
miéomwthewﬂ:b:mmcraamormdgoe.

4. Repair of Destroyei Reinforced-Concreto Bridgoes

Yhen & relcforced-concrete bridge has bsen ocauplotely destroysd
along 1t3 vhole hngthormamtimofiwlmgth,mmrympairs
are affectold ‘building up the destroyed seotions with woodlen structures
(Fiure 131 /pbotograph; mut reproluced/) or by bullaing a mov tridze Yo
dy-pass 1t.

In restoring completely demoliched, small yoinforcod-concrote
tridzne, clooring the Apertinw of debrin does not entail spocial 41ffisultiles,
snd, thevofare, 1t scems odvieadle to erect ths simplest wooden brilge lu
place of the demolished Snstallation.

112 ahows the repair of a demolished, small, aingle-span
reinfoxvosd.-concrete bridge. .

The spen atruotuyo, thowmﬂadthapimn,mlsoctimof
mmdmmtmwmmomuuwuwwmm.
The pler foundations vere [esorved, but the upper part of them vas
damaged.. Mmmu,mmmaam-mmmda
sirpls bean plan, on pler supporte. o2 the presorved parts of
tbfmtmmmwwemtswhfwammmmt
admissible because of uncertainty as to the alequate otability of telir
dege vhich had been preatly Gmmaged by the blast.
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Therofore, thare wan selsoted for the hridgs e plan wheroby the
niles of the mupports 41t not rest on the remsins of the pler formirtions. -
In oxiler t0 exoot tho woclen bridgs, the bed of the stream wes cloured of
dobtris from the fallem strusture. If the bridge oupports hed been pertly
or vholly pmeserved and thelr btase kod aot suffered any material damege,
it would havs been fessible, vhen the rustorstion vas bteing effected, to
uso them for 8 temporary voden YWeidge. ?mnsmmmw
e demclisbed cinglo-spen reinforced-consrete tridge (1. < 12.5 meters)

Of this Wridge, cne plor end the fourdation of another were intect.
The reinforced-consrete-spen structuro and the part of the loft pier wbove
round wore curplotely destroyed. Restorntion was effected by comstruction
of & now voolen brifge in eccorispce vitd a very oimple beam plan. :

The bed of the stresm wad hridged ovar by wwo spans with double- .-
boan booxers. - The destxoyed abuternt was bridged over by iwo spans with
single-bean besarers. The middle muprort and tus supporte behizd tho o
deatavyed sbutment voxe formef by plers. But the support located within . 'f.
ﬂnlhﬂtsofﬁmmrw&fmﬂnﬁwdtmmmyedmmtmof '

-logoomtmwtim.

Tcaetuptklssuppcrb themaarvadmtcfﬂmmmantms :
 levellod to horizontal cuwrfacan mahiohmelaﬁmuﬁplatea that wore
fastomsd in tho conoveto by mm SYampo.

As pilo supports may ecottle when the tridge 18 in uso, ihe frame
supports wero exescted on a massive foundation, and the dridge structuro
spemning tho s utment was afapted to possible focrwe of settling. For
this parpose, the beaxers on To 2 (Flgure 113) hed Joints
L""io 2" not mmbered in figure/. In additiom, the commection of this
suppoxt with the grouné platwe was meds by merely horizemtal grippinog
devices cnly, without erecting struts or diagonal gripping devices.

mhﬂshbridgaathe cfshorb-spanvoodanetrncttmsm
1a

tarmomnre metorat nnt af

Gostittiaioin JiRac fonla toulelai) = rantamseoma .

If the demolished baridge hed o mnwlyshartspana,ﬂw
temporary bridge vould te erected with tho sams epans, utilizing, if
po3eibls, the Ireverved perts of the supports. Figmre 11h shown the
repeir «f & throo-ppan bridge mreserving the samo gpans. Tho frame
snpparts of the repaired hridge were constructed on tie presexved parts
of the founldatiom of tho supports of the demolished bridgs; the epans
vore bridged by ocmpound woodon beams on cak laminated dowels.

If the demolished brridge wore of reinforced-soncrete-span
constructior w.ith lxvg- spans, tho apans would ho rif3ed over fox
restoration paaposcs with wooden lattioo span structures, most frequently
vith woolen latiicss of boards.natled togothor. Moreover, so as not to
emlmummmm
riverbed, cn effost would be made
same spanc as those ¢f the domolished bridgo.
inmpossible completely to
and aiditional eupports built (it
riverbel of doleris in
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Texporary repair of 1ntoroed-consyete-axoh bridges that have ;‘
desn Wn%ugammumwwm
Tridgen. Lrebed bridges that have been campletaly demolished are gowoxally
replaced 1o teuporery reyeire by s tean spens with woold or motal
bearers {Pigme 115).

In maltispen reinforcsd~ooncrete-axch dridges with iIniividual spen
gtrusties deolished, it often proves poasible to utilize the Iweserved

avallahls than that specifisl in the plen.

116w ad of an inbexroating ease cf the repeir of
ammmmmmmmmnim st Kingloepp; in this
maﬂqmquﬁzthumM.
When terporery repaiys were being mada, the Jo0siblitty was esen of
mwmwmwmmmmwwmmtm
the . Tho emd meotions of the Yridge were Zepaired by comstxuoting
then with woolen opan strunotures.

Amm«mwmummmm
[Puctogrogh; not veproduced./. _ 7

[Fupontet. £igures Zo11cw.]
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Figuro 95. Bos

Sanitized Copy Approved for Release 2011/06/09 : CIA-RDP80-00809A000600130128-6



)

’Sanitized Cop Approved for Release 2011/06/09 : CIA-RDP80-00809A000600130128-6 =

CONFIDERTIAL 50X1-HUM

CONFIDENTIAL

- 10 -

PR ﬂt P e RO e SRR e S R , R R i b

Sanitized Copy Approved for Release 2011/06/09 : CIA-RDP80-00809A000600130128-6

g
s




: : . J .
Sanitized Copy Approved for Release 2011/06/09 : CIA-RDP80-00809A000600130128-6

CONP DENETAL 50X1-HUM

CONFIDENTIAL

Figure . Filiing in o Demolished Spen by Meens of &
190 . e Scaffold Used as o Steut
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.' ¥igure 103; mm m{;&ﬂ“" Beumtn:uor the

(1) Auxiliary beem

(2) Chock !

‘ > 25

7 3]

(3} Msin bowm
(4) Dameged croes 5
boam ¢

(1)
b

b 104, Temporsxy Repair of a Dsmogod Cross Bemm by .
Fgme Placing & Wooden Sapport Undex It
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Tigure 106. A4 Supports Unier the Demagod Span of a
e Doock Bridge

1104 4n with conavets or wned

Pigoe 107, Temporary Repair of a Danegoed Reinfoxced-
Concrete Vieduot

Motal double-T Dbeam
looden oross pleco
Voolar. st ucture
Hoops
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Mmoo

' I‘ig\mlOQ Diagmmsonfl‘morml!om Mding Supports
. mtheSpmoMJacenttomoeaDM

Tigwre 110, Temporery Ropair of a Demagod Arch Bridge
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Figure 116. Temporaery Repalr of e Three-3pan Reinforced-Concrete-Arch Bridge
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